Nanofibers have emerged as advanced fibers with broad use and potential in biomedical fields in recent decades.
INTRODUCTION
The process of molecular functionalization of nanofibers means, the surface of a nano-object is modified through binding characteristic molecules in order to impart required functionality. The technology of electro spinning has evolved in such a way that synthetic or natural polymers can be employed to produce modified ultrafine nanofibers (100-500 nm) having controlled morphology and desired function. Electrospun nanofibers have proven quite useful in promising biomedical applications, for example, in tissue/organ repair and regeneration, or as therapeutics drug delivering systems, or as inert biocompatible/biodegradable medical implants, or in medical diagnostic instrumentation. Nanofibers have the potential to be used as a protective fabric in hospital environments against infectious agents, or in cosmetics and dental applications [1] . Newer applications are reported in the areas of drug delivery or for the tissue/biomedical fields. Nanofibers have been shown to exhibit therapeutic activity and reduce microbial risks in wound healing or regeneration [2] .
Electrospun Nanofibers Applications Drug Delivery and Therapeutics
Modern drug delivery systems face challenges like low solubility, bioavailability, or targeted delivery of drugs with limited life. Formulation strategies to overcome adverse drug effects and peak plasma flux have been developed but have their own limitations. However, an electrospun nanofiber acts as a valuable aid in drug delivery and would be a newer approach that could greatly bypass these challenges, since the nanostructured filaments are polymeric. Also, fabrication and development of polymer blends at the nanoscale can result in multiple advantages [3] . http://www.jeffjournal.org Volume 
10, Issue 4 -2015

Tissue Engineering
Advanced technologies enable the development and manufacture of nanofibers from synthetic or natural polymers with suitable biocompatibility and biodegradability. The technique helps in introduction of functional nanoparticles, like super-paramagnetic particles, enzymes, etc., into the fibers to modulate characteristics. For example, co-electrospinning or electrospinning techniques actually enable production of functionalized nanofibrous mats in a nanoscale range that exhibit a complex internal architecture. Preliminary experiments have proved the potential of electrospun nanofiber applications in bone or tissue reconstruction as well as in delivery of several biological molecules like enzymes [2] .
Biomedical Applications
Advantages like degradability and biocompatibility, as well as mechanical properties or porosity of electrospun nanofibers allows for nanofibers use in vast biomedical applications. Electrospinning is one of the more cost effective techniques used largely due to ease of use along with being receptive to modifications [4] . 
Biomedical Prosthesis
Electrospun polymeric nanofibers are reported for several uses as tissue prostheses (soft), such as in vascular, blood vessel or in breast, etc., applications [5] [6] [7] [8] [9] . Nanofibers can be easily deposited and designed as a coating similar to thin films (porous) onto a tissue prosthetic (hard) device making them suitable for implantation [10] . The coated film, consisting of fibrous and gradient structures, lubricates between the tissues and prosthetic device of the host thereby minimizing stiffness. This would also prevent failure of the device after implantation [11] [12] [13] [14] .
Template of Tissues
Eukaryotic cells can organize around and attached to filamentous fibers within the nano size range [15] . The prime challenge in the treatment of tissue or organ failure is to design and organize an ideal synthetic matrix or scaffolds that not only resemble but also mimic the physiological process the same as the extra-or intra-cellular matrix. Electrospun nanofiber scaffolds have proved as optimal templates or scaffolds that can facilitate cellular growth and differentiation. Development of filamentous structures with different architecture is an indication for successful regeneration of tissues that can aid cellular proliferation and deposition. During the last decade, synthesis of 3D nanofiber scaffolds for human cells that are both biocompatible and biodegradable are of particular interest [16] .
Wound Dressing
Polymer nanofibers with some unique characteristics are employed for treatment of aliments such as wounds or burns or even as hemostatic functional devices.
In the presence of a hot electric blowing field, a superficial nanofibrous dressing in the form of a mat can be deployed over a wound aiding in healing. This can also be beneficial due to its biodegradable nature. This boosts the tissue healing process as well reduces the formation of dark scars [16] [17] .
In order to minimize bacterial penetration, the membrane mats (non-woven) with pore sizes of 1 to 500 nm are beneficial in preventing entry through aerosol capturing mechanisms. Along with pore size and high surface area (5-150 m 2 /g) these membranes also proved efficient themselves for dermal drug delivery [18] .
Drug Delivery
Among the conventional dosage forms, patient compliance and ease of administration has always been discussed. Enhanced drug and polymer encapsulation has been reported in the case of smaller dimensions and nanoscales. The dissolution rate of polymer nanofibers is increased due to the small size of the particulate drug having increased surface area [19] [20] [21] [22] [23] [24] . It was proven in the delivery of antibiotics, like tetracycline HCl, sprayed on nanofibrous carrier matrices using blend of poly (lactic-acid) and poly (ethylene co-vinyl acetate) [25] . Also, Mefoxin bioabsorbable nanofiber membranes composed of poly (lactic acid) were investigated for antibacterial activity. Several research studies have also indicated http://www.jeffjournal.org Volume 10, Issue 4 -2015 the potential of electrospun nanofibers in different dosage forms designed and intended for delayed, sustained, controlled, rapid, or modified release features [26] .
Electrospinning of nanofibers involves mixing of both the drug and nanocarrier materials leading to variable nanostructured drug products [27, 28] .
1. Particulate drug attached on to the carrier surface resulting as nanofibers. 2. The end product is two different nanofibers interlinked together with the drug and carrier in nano filamentous form. 3. The drug and carrier blends are a combination of two components into one nanofibrous mat. 4. The drug particles are encapsulated in a tubular fashion within the carrier material during the electrospinning process.
The commonly preferred modes are (2) and (4). Drug delivery through nanofibers is the latest in the field of biomedical applications and needs a thorough study in order to determine or realize its potential in coming generations [6] .
Cosmetics
The most common commercial skin care products, such as topical gels, creams, or lotions, are dusts or liquid sprays that can easily migrate into sensitive organs such as the nose or eyes. Nanofibrous materials will not migrate [5] .
With the help of FDA approved excipients electrospun nanofibers have been tested and used in cosmetic skin cleansing, healing, or care products [26] . The small interstices along with high surface area of the nanofibers facilitate the efficient use of vital drugs or therapeutics. The advantage of nanofibrous cosmetic masks for facial use is its ease in application directly onto the three-dimensional topography of the skin [32, 33] .
MANUFACTURE OF NANOFIBERS
Polymers are pretreated in a characteristic manner such that fibrous threads are formed [micrometers to nanometers]. A greater ratio of surface area to volume is obtained through surface manipulation of nanofibers to develop ultra-fine structures that aid in trapping various enzymes, antibiotics, or growth hormones which have high molecular weights [34] .
The electrospinning process is among the more wellknown techniques used to manufacture ultrafine fibers using unique equipment and fiber processing techniques.
The Electrospinning Apparatus a) Both positive and negative polarity is varied using a high voltage electric device. b) The apparatus is equipped with a syringe pump that can deliver a solution from a syringe to a needle. c) A rotatory drum or flat plate collector is commonly used to make any desirable form, depending upon the required positioning of the nanofibers over the collector [34] . (Figure 2) FIGURE 2. Schematic of the electrospinning process.
The Electrospinning Process
Two separate electrodes are used, one immersed in a polymer solution and other connected to a collector that is stationary or rotating like a wheel. At a specific charge point, the polymer is ejected, usually in the form of a cone. 
MATERIALS
A large number of natural and synthetic polymers have been electrospun to form nanofibers as shown as Table I . Natural polymers have weak mechanical properties, however, blending of natural with synthetic polymers can overcome this problem by improving mechanical strength, durability and cell affinity. As an example, a mixture of heparin and polyethylene glycol (PEG) was electrospun to prepare nanofibrous scaffolds. The electrospun scaffold formulated with PEG is intended for the prolonged release of heparin, since a similar time scale is needed for wound healing [41]. [4] .
WOUND DRESSINGS
Natural substances such as honey pastes, plant fibers, and animal fats were employed as adjuncts in dressing material in ancient times due to their effective wound healing properties [42] . Nowadays, due to advancement in the fabrication of biopolymers, a modern dressing material is expected to possess few extraordinary properties that cannot only protect but also aid in wound healing. In order to design a functional wound bandage, several parameters such as wound type and time of wound healing, physio-chemical, and mechanical properties of the bandage must be considered. Ultimately, the main goal is to achieve a fast rate of healing with the best aesthetic wound repair [43] . http://www.jeffjournal.org Volume 10, Issue 4 -2015
Ideal Characteristics of Dressing Material
Selecting a wound dressing system depends on the type of wound and its healing time. Rapid wound healing requires nanofibrous bandages with unique properties such as a high ratio of surface area to volume. There are numerous applications for nanofibers where advantages exist compared to conventional dressing materials such as hydrogels and hydrocolloids [42] . The following properties are generally considered as ideal:
1. Material that can provide an aseptic environment between the wound and dressing interface. 2. Substance that can not only absorb the excess exudates but also prevent leakage at the dressing surface. 3. Material that can provide suitable thermal insulation.
4. Dressing mats that can provide mechanical and bacterial resistance. 5. Material that can absorb foul odor and also aid in gas and fluid exchanges. 6. Be anti-adherent at the wound surface with ease of removal or replacement. 7. Material that can exhibit debridement action (removal of dead tissue and foreign particles) and be nontoxic, non-allergic, and non-sensitizing. 8. Dressing material that can be completely sterile, with anti-microbial activity and nonscarring properties.
There are different dressing types such as passive dressings like gauze, and bioactive dressings like hydrocolloids which are described in Table II . 
Dressing types Products name Description
Passive Gauze Manufactured as bandages, sponges, tubular bandages, and stocking. Dressing can stick to the wounds and disrupt the wound bed when removed. Therefore, suitable for minor wound [43] . e.g. Multisorb.
Interactive Semi-permeable films Semi-permeable, polyurethane membrane which has acrylic adhesive. Available in transparent useful for wound check and suitable for shallow wound with low exudates [44] , e.g. Tegaderm.
Hydrocolloids Semi-permeable polyurethane film in the form of solid wafers with hydro active particles like sodium carboxy methyl cellulose that swells with exudates or forms a gel. Used in wounds with light to heavy exudate, sloughing, or granulating wounds. [45] e.g. Dou-DERM.
Alginates
Calcium alginate which consists of an absorbent fibrous fleece with sodium and calcium salts of alginic acid (ratio 80:20) good for exudating wounds and helps in debridement of sloughing wounds. Not used on low exudating wounds as this will cause dryness and scabbing. Dressing should be changed daily. [46] e.g. Kaltostat.
Collagens Dressings in form of pads, gels or particles and promote deposition of newly formed collagen in wound bed. They absorb exudates and provide a moist environment. [47] Hydro-fibers Hydro-fibers are soft non-woven pad or ribbon dressing made from sodium carboxy methyl cellulose fibers. They absorb exudates and provide a moist environment in a deep wound that needs packing [47] . e.g. Aquacel.
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There has been an evolution in dressing materials from ancient to modern times resulting in significant improvements in wound care. The general classification is depicted in Figure 3 . 
Traditional Dressings for Wounds
Natural cotton wool gauzes or synthetic bandages are commonly known as passive dressing materials [34] . These structures are soft in touch with good adsorption, are permeable, non-occlusive and easy to dry out avoiding moisture around the wound. These features may sometimes lead a material to adhere to a wound causing pain during removal. In particular, capillary loops like granulated tissue develop in dressing filaments resulting in adherence to the dressing. This adherence can actually lead to wound trauma, resulting in bleeding during the removal of the dressing [48] .
Modern Wound Dressings
A multilayer dressing is characterized by retaining and creating a moist environment around the wound facilitating in the healing process, possibly through:
1. Low adherent primary dressings which allow easy removal and appropriate moisture transportation to maintain a proper moisture level. 2. Second absorbent layers which can absorb blood and body fluids. However, these layers should not be too absorbent as they may cause the primary dressings to dry out too quickly [34] . Based on their origin, modern dressing materials are classified as hydrogels, hydrocolloids or as alginates. Generally, these materials are in the form of thin films, gels or sheets of foam. Unfortunately, few dressing materials aid in bacterial growth due to the wound discharges. Today, newer generations of dressing materials with improved curative properties, like antimicrobial activity, are available [49] .
Dressings of Biological Origin
Dressings that have a biological origin and play a vital part in the process of wound healing are referred to as 'bioactive dressings'. These include materials that are tissue engineered or obtained from tissues of natural or artificial resources [50] . The technology used generally combines different polymers such as collagen [43] , hyaluronic acid [52] , chitosan [53] , alginates and elastin. Since the biomaterials are obtained from a natural tissue source, they have the advantage of being biodegradable, aid in wound healing, and promote new tissue formation [54, 55] . Most of these characteristics result in their ability to be used as a primary dressing from a toxicological and biocompatibility point of view.
In the majority of cases, biomaterials are combined with several active compounds such as antimicrobials or growth factors to be delivered to the wound site. Collagen is a major constituent of connective tissue and a structural protein of any organ. Due to its wide biocompatibility, it is widely used even in the preparation of occlusion dressings [42] .
Occlusion Dressings
The healing process is enhanced through beneficial bioactive agents such as drugs and proteins, because proteins, like growth factor and fibrin, are needed for collagen synthesis at the wound site [56] . The comparison of absorbency and permeation of four dressings on burn wounds, Vaseline gauze, silver nanoparticle based dressing, hydrogel based dressing, and carbon fiber based dressing showed the highest absorption and evaporation rate from burn wounds [57] .
Electrospun Nanofibers
Progression and development of novel dressing mats intended for wound healing exhibit characteristic features such as mechanical integrity, temporary adhesion, and temperature facilitation with gas exchange or absorbance of exudates. These are ideal characteristics for wound dressing and can be provided by electrospun nanofibers [58] .
Advantages
The electrospun dressing mats have several special properties over conventional materials for wound healing. These properties are as follows:
• Hemostasis. Nanofibrous mats are porous and exhibit greater surface area that aids in the hemostasis phase. The existence of this phase is http://www.jeffjournal.org Volume 10, Issue 4 -2015 mainly due to the nanofibrous network and not due to any hemostatic agents.
• Ease of Absorption. Due to a higher ratio of surface area to volume, the water absorptivity is 17.8-214% when compared against conventional bandages with only 2.3%. This proves that if hydrophilic polymers are used, the extent of water absorption within nanofibrous dressings will be higher and the wound exudates can be more efficiently absorbed than the film type dressings [59] .
• Semi-permeability. The porous structure of nanofibers aid in cellular respiration and prevents drying of the wound. This creates an appropriate control of moisture around the wound. Also, the nano pore size can protect the wound from bacterial or microbial infection. Electrospun nanofibrous mats can not only provide gaseous exchange but can also protect from several microbial infections as well as dehydration [42] .
• Conformability (3D-dressing). The ability to conform around the wound contours is a major concern and should be clinically analyzed for both resiliency and flexibility of the dressings. The fiber fineness is directly related to the conformability of the dressing. The finer the fiber in the fabrics, the better the ultimate fit to complicated 3-D contours. Therefore, ultra-fine fibers are mostly used in dressing materials because they not only provide excellent conformability but also help in greater coverage and wound protection [42] .
• Multivariate. The co-spinning process enables faster production of nanofibers with therapeutic compounds that are multifunctional and bioactive. Based on the treatment stage and drug functionality, various classes of antifungal, antiseptics, cells (e.g. keratinocytes), vasodilators (minoxidil), and growth factors (FGF, EGF, TGF) can be incorporated into the nanofiber. Multifunctional materials can be smoothly integrated into nanofibrous materials when compared to conventional dressing that requires large equipment and significant resources for a single step process. This can also be an additional advantage minimizing dressing frequency which can actually disturb neotissue regeneration [42] .
• Anti-scar Aid. The major concern and promise of nanofibers in wound healing is lack of scarring upon healing. It is not always possible to be completely scar free, but the clinical practice is promising. For example, Venugopal et. al used an electrospun procedure to prepare nanofibrous dressings over the wound directly. They expected the nanofibrous mats to improve skin growth instead of scarring. This is primarily due to the fact that scaffolds of biodegradable material would aid neotissue growth and provide an opportunity for self-repair. In recent work in the tissue engineering field, nanofibrous structures are expected to be biomimetic with cellular differentiation and histone compatibility that can speed skin healing and regeneration [60] .
MEDICATED ELECTROSPUN NANOFIBER DRESSINGS
The incorporated medicaments directly or indirectly perform a major role in wound healing with the help of cleansing agents that can remove necrotic or damaged tissue. Anti-microbial agents will treat infection or aid in growth factors helping in regeneration of tissue [61] . The widely used active agents in wound dressings are listed in Figure 4 . 
Anti-Microbial
Topical application of antibiotics and other antibacterial agents prevents or combats against infections in chronic foot ulcers of diabetics [62, 63] surgical or accident wounds [64] where the chances of infection is greater because of minimal immunity. (BIAN) . The dressing materials were tinctured with polyvinyl alcohol (PVA) against microbes. The study was conducted over different strains of bacteria and fungi. The complex of gold chloride were more effective among gram positive strains than fungi. This proved the nanofibrous composite was effective against microbes and as an aid in wound dressings [65] . Metal nanoparticles embedded in in-situ polymeric gelling systems is gaining rapid acceptance.
Yongzhi Wang et al. formulated controlled release polyacrylonitrile (PAN) nanofibers using an electrospun technique that also enables encapsulating silver nanoparticles [54] . Silver is taken up by cells through endocytosis or engulfed by endosomes. The use of silver is also restricted since it can form reactive species that can reduce ATP, damaging DNA and even mitochondria. [67, 68] Recently, studies using an amurine model recorded much less inflammation as compared to gold nanoparticles in J774 A1 murine macrophages [69] . Cellulose acetate (0.5 %) is electrospun along with silver nanoparticles. The resultant inhibition of gram positive bacteria, K. pneumonia, and P. aeruginosa was up to 99% after 18 h exposure with silver nanoparticles. Zirconium phosphate based with silver was electrospun along with poly(ε-caprolactone) fibers. Strains of S. aureus and E.coli were 99.1 and 98.2% inhibited respectively in their presence [70] .
Joo young Song et al. reported the synthesis of silver nanoparticles within cationic polymers using a onepot method. The cationic substrate used was PTBAMpoly [2-(tetra butylaminoethyl) methacrylate] that could reinforce both activity and existence of silver nanoparticles. The nanofibrous mats were effective and showed high inhibition against Staphylococcus aureus and E.coli strains [71] .
Deng-Guang Yu et al. reported a modern co-axial electrospinning technique in order to fabricate silver nanoparticle based nanofibers for use against microbes. The efficacy of silver in anti-microbial activity can be improved by redistribution on the surface of nanofibers. The fluid sheath of silver nitrate provides nanofibers with reduced diameter and also incorporation of suitable ingredients essential to enhance anti-microbial activity [72] . A broad spectrum antibiotic like rifampin was incorporated into poly (L-lactic acid) (PLLA) polymer with incubation in a 0.05M tris hydrochloric buffer. Rifampin was released only when protein kinase K was dropped which indicated the release not by diffusion, but through degradation of PLLA [73] . Blend of anti-cancer drugs such as paclitaxel and doxorubicin were incorporated into nanofibers of PLLA [73] . It was reported that blends of PLLA with PEVA, poly(ethylene-co-vinyl acetate), were efficient in encapsulating about 5% macrolide antibiotic like tetracycline. The drug release was sustained for a longer duration [74] .
The comparison was quite different with Actisite ® which encountered a high burst initial release. Newer blends of PLGA, poly(lactate-co-glycolide) with a co-block polymer PEG, poly(ethylene glycol) was able to encapsulate Mefoxin and was efficient against S.aureus. The drug release ranged from days to one week [75] .
Growth Factors
The common antibacterial or microbial agents tend to inhibit infection but do not directly or indirectly aid in the healing process.
Body growth factors are key promoters of cellular differentiation or expression of protein or production of certain enzymes. Growth factors associated with the healing process mediate angiogenesis as well as production and stimulation of an extracellular matrix. Among these include regulation of fibroblast activity and cell inflammation [76] . Migratory phases of wound healing or regeneration of tissue is even supported by growth factors [77] . Growth factors such as transforming growth factor (TGF-b1), epidermal growth factor (EGF), derived growth factor (PDGF), platelet fibroblast growth factor (FGF), insulin-like growth factor (IGF-1), granulocyte-macrophage colony-stimulating factor (GM-CSF) and human growth hormone HGF are reported to aid in the wound healing process [78, 79] . a. Human Recombinant Epidermal Growth Factor (rhEGF). Diabetic ulcers are symptomatic lesions in patients suffering with diabetic mellitus [80] . Conventional treatment includes topical application of gels composed of epidermal growth factor (EGF). Topical hydrogels composed of EGF are formulated using a suitable polymer matrix like poloxamer, acrylamides or carbopol [81] [82] [83] [84] . Recently, nanofibers conjugated with rhEGF used in the treatment of diabetic ulcers have been made available through the electrospinning technique [80] . A newer generation of poly ( ε -http://www.jeffjournal.org Volume 10, Issue 4 -2015 caprolactone) (PCL) and PCL-PEG block copolymer nanofibers that are conjugated with bovine serum albumin are formulated via amineterminated PEG linkers using an electrospinning technique. The conjugated protein release was slower and sustained when compared to loosely held protein in nanofibers [85] . In order to determine the effect of conjugated nanofibers on keratinocyte differentiation, rhEGF-nanofibers were cultured on human keratinocytes. The results were impressive since enhanced expression of keratinocytes was observed in comparison to controls of rhEGF solutions or blank nanofibers. This proved the potential of rhEGF containing nanofibers as very promising in the wound healing process [80] . b. Human β-nerve growth factor (NGF).
Electrospun nanofibers with NGF were prepared by encapsulating the copolymer blend of poly (ε caprolactone) and ethyl ethylene phosphate (PCL-EEP) [86] . The biological activity of nanofibers was evaluated by incubating ruminants of pheochromocytoma (PC 12) cells of rats over nanofibers. The extent of neuronal differentiation was observed and recorded for up to three months. Marked changes were observed in the progress of neuronal differentiation. Therefore, this concluded the potency of NGF electrospun nanofibers in wound healing [87] .
Anti-inflammatory
Steroidal or non-steroidal anti-inflammatory drugs (SAIDS & NSAIDS) are commonly used in treatment or to control the pain and inflammation in major rheumatic diseases. Although they are effective in relieving pain and swelling caused by inflammation, they are associated with gastrointestinal irritation like ulceration, bleeding, and perforation. Today, controlled drug delivery systems (CDDS) fabricated using electrospun nanofibers have been given much attention due the ability to release cumulative amounts of a drug over a period of time reducing the dosing frequency and toxicity [88] . E.A. Torres Vargas et al. studied the performance of electrospun, hyper-branched, polyglycerol nanofibers (HPGL) containing C. officinalis as a wound-healing and antiinflammatory agent. The results of in vivo experiments in rats showed that the loaded electrospun HPGL-C. officinalis exhibited nonsignificant hyperemia, displaying a low inflammatory reaction after implantation. The histological observations showed fast re-epithelialization after the second day after surgery. However, future preclinical and clinical studies are recommended to provide evidence-based medicinal findings regarding the routine application of electrospun HPGL-C.
officinalis nanofibers as wound dressings in clinical procedures [89] . In another study, Shen et al. successfully prepared Eudragit® L 100-55 nanofibers loaded with diclofenac sodium (DS) using an electrospinning process. Further, dissolution tests verified that all the drug-loaded Eudragit® L 100-55 nanofibers had pH-dependent drug release profiles, with limited, less than 3%, release at pH 1.0, but a sustained and complete release at pH 6.8. This profile of properties indicates drug-loaded Eudragit® L 100-55 nanofibers have the potential to be developed as oral colon-targeted drug delivery systems [90] . JuYoung Park et al. developed a new drug delivery system based on the encapsulation of ketoprofen in electrospun poly (lactic acid) (PLA) nanofibers. The pattern of release from the PLA/ketoprofen nanofibers showed an initial fast release in the first few hours followed by slower release rates. As the temperature increased, the released amount of ketoprofen increased [91] .
Immunosuppressive
Immunity suppression both locally and systemically is beneficial in order to protect the drug from being recognized as foreign and be rejected immunologically. In order to bypass the immune system and be able to serve as a cell carrier or to release immunosuppressive agents, modified electrospun nanofibers were developed. Cyclosporine A (Cs) is recognized as a potent immunosuppressive agent but lacks water solubility. In order to enhance its solubility the drug was dissolved in poly(L-lactic acid) (PLA) solution and fabricated into nanofibers using electrospinning technology. It was observed that the T cell functions were inhibited to a greater extent when Cs based nanofibers was cultured on spleen cells of mice. Conversely, the growth of non-T cell or stimulated macrophage activity was not inhibited by Cs based nanofibers. Attenuation of proinflammatory cytokines such as IL-17, IFN-γ and IL-2 was significant due to covering of skin allografts with Cs based nanofibers. The experimental results indicated the potential of electrospun nanofibers in delivery of local or topical immunosuppressive agents and the ability serve as scaffolds in cell-based therapies [92] .
Bacteria & Viruses
Most bacteria produce ribosomal synthesized proteins that are clinically recognized as "bacteriocins" that exhibit bacteriostatic or bactericidal activity among other species [93, 94] . These peptides are hydrophobic, amphiphilic, or carry a unit positive charge. Apart from disrupting the proton motive force (PMF) these form pores and intercalate cellular membranes [95, 96] . http://www.jeffjournal.org Volume 10, Issue 4 -2015 Commonly the bacteriocins divided into two classes:
• Class I represents "lantibiotics" as small peptides that might undergo posttranslational modifications. The class is expected to have lanthionine or β-methyllanthionine residues. [ 97, 98] • Class II represents "Non-lanthionine" as bacteriocins. The size is <10 kDa and they exhibit great thermostablity. [99] .
An innovative local delivery system should be fabricated that can control both level and rate of bacteriocins at the site of wounds. [104] . Localized delivery of a vitamin at a wound site is rare or not reported till today, usually being consumed orally [105] . As an alternative, vitamin encapsulation within electrospun nanofibers can be a breakthrough and can be critical in treatment of anemic deficiencies and their resulting wounds.
CONCLUSION
This review was focused on generalising the concept of wounds and wound types, along with the healing process. Detailed classification of wounds and their incidence in major diseases was discussed. The required treatment strategies depending upon the wound type and its stages were outlined. The nature of various dressing materials, preparation, advantages and uses were presented. With advances in technology, the construction of dressing materials has improved. A commonly used technique is electrospinning of nanofibers. Nanofiber production, requirements, and biopolymeric materials used were discussed in detail. These nanofibers have increased in importance when compared to older dressing materials. The high surface area to volume ratio, and their ability to entrap greater concentrations of antimicrobial, anti-inflammatories and immunosuppressants emphasise the importance of electrospun nanofibers. Further, the attempt to summarize different experimental procedures and their importance in designing and evaluating the potency of electrospun nanofibers was successful. We hope electrospun nanofibers would be an ideal material in fabrication of various wound aid that can potentially benefit in both healing and the tissue regeneration process. 
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